Metal anthracycline complexes as a new class of anthracycline derivatives. Pd(II)-adriamycin and Pd(II)-daunorubicin complexes: physicochemical characteristics and antitumor activity.
Pd(II) complexes of two anthracyclines, adriamycin and daunorubicin, have been studied. Using potentiometric absorption, fluorescence, and circular dichroism measurements, we have shown that adriamycin can form two complexes with Pd(II). The first complex (I) involves two molecules of drug per Pd(II) ion; one of the molecules is chelated to Pd(II) through the carbonyl oxygen on C12 and the phenolate oxygen on C11, and the other one is bound to Pd(II) through the nitrogen of the amino sugar. This complexation induces a stacking of the two molecules of drug. In the second complex (II), two Pd(II) ions are bound to two molecules of drug (A1 and A2). One Pd(II) is bound to the oxygen on the carbons C11 and C12 of molecule A1 and the amino sugar of molecule A2 whereas the second Pd(II) ion is bound to the oxygen on C11 and C12 of molecule A2 and the amino sugar of molecule A1. The same complexes are formed between Pd(II) and daunorubicin. The stability constant for complex II is beta = (1.3 +/- 0.5) X 10(22). Interaction with DNA has been studied, showing that almost no modification of the complex occurred. This complex displays antitumor activity against P-388 leukemia that compares with that of the free drug. Complex II, unlike adriamycin, does not catalyze the flow of electrons from NADH to molecular oxygen through NADH dehydrogenase.